Introduction {#S0001}
============

Breast cancer is the most frequently occurring malignant carcinoma in women, and it also has an increasing number of new cases \[[@CIT0001]\]. Medical advances and considerable public awareness are the factors behind a growing number of women who decide to have a breast-saving procedure or breast reconstruction surgery. A breast may be reconstructed with autologous tissue -- TRAM flap (transverse rectus abdominis muscle *--* TRAM), LD flap (latissimus dorsi muscle -- LD), by means of microvascular anastomosis, or with the use of a silicon implant, or a combination of LD flap and implant methods. In TRAM reconstruction, the flap pedicle comprises the rectus abdominis muscle with inferior epigastric vessels, elevated together with a skin-adipose island ([Figure 1](#F0001){ref-type="fig"}). In most cases, due to the extent of lost tissue and patient\'s body composition, it is necessary to use a mesh to prevent postoperative hernia development \[[@CIT0002]\]. The changes in the anatomy of abdominal walls following TRAM breast reconstruction may lead to complications and, consequently, subsequent surgical procedures ([Figure 2](#F0002){ref-type="fig"}).

![TRAM flap breast reconstruction model](WIITM-9-22851-g001){#F0001}

![Changes in the anatomy of abdominal walls following a TRAM flap breast reconstruction procedure](WIITM-9-22851-g002){#F0002}

Symptomatic cholelithiasis is an indication for cholecystectomy. Following other operations, the condition may exacerbate or cholecystitis may develop. In 1884 Duncan reported a case of acute acalculous cholecystitis (AAC) which occurred in a patient 2 days after a femoral hernia repair \[[@CIT0003]\]. Thompson and Inoue described a number of AAC cases which developed in patients who had undergone operations for other indications \[[@CIT0004], [@CIT0005]\]. The gold standard for cholecystectomy is a laparoscopic procedure; however, some cases necessitate the traditional method of operation \[[@CIT0006]--[@CIT0009]\]. Now we have a few possibilities of gallbladder removal: open cholecystectomy, multiport laparoscopic cholecystectomy, single incision laparoscopic surgery (SILS) and natural orifice transluminal endoscopic surgery (NOTES) \[[@CIT0010], [@CIT0011]\]. Postoperative complications can be a consequence of each of them.

This paper presents the cases of 2 patients who were operated on due to cholelithiasis in different periods after a pedicled TRAM flap breast reconstructive procedure. In case A the traditional method was used, and laparoscopy was used in case B.

Case reports {#S0002}
============

Case I {#S20003}
------

A female patient aged 45, diagnosed with mammary ductal carcinoma (DCIS stage 1 and stage 2), underwent right-side mastectomy followed by chemotherapy and radiotherapy. Two years after mastectomy, the patient was qualified as eligible and underwent pedicled IPSI TRAM flap (ipsilateral transverse rectus abdominis muscle flap) breast reconstruction with the use of a hernia mesh. The postoperative period did not include complications and the patient was discharged home on day 7 after the procedure in a good general status. A week after discharge, the patient returned to the department with severe pain in the right epigastric region, nausea and emesis, which she had had for the past 2 days. The laboratory tests indicated leukocytosis 19.74 G/l, C-reactive protein (CPR) 109.87 mg/l, elevated γ-glutamyl transferase activity 68 U/l and alkaline phosphatase activity 184 U/l, and bilirubin \< 1.6 mg/dl. Abdominal ultrasound scan revealed enlargement of the gallbladder with wall thickening; the gallbladder was partly filled with semiliquid contents, with small concrements. Other abdominal organs appeared normal. The TRAM flap had normal blood supply and unobstructed blood vessels in the pedicle. Due to acute cholecystitis the patient was qualified for an urgent laparoscopic cholecystectomy. The patient received preventive antibiotic therapy with metronidazole and amoxicillin with clavulanic acid. During an ultrasound scan, following consultation with a plastic surgeon, the TRAM flap pedicle was identified and marked, and the location of trocars and an incision line in case of potential method conversion was determined. The optical trocar was placed 2 cm to the left of the navel. The main working trocar was placed to the right and inferiorly to the pedicle and passed through the hernia mesh, approximately 8 cm inferiorly to the xiphoid process. Two trocars were placed 2 cm inferiorly to the costal arch bilaterally to the midclavicular line. For technical reasons, it was necessary to change the surgical access to the "open method" during the operation. The abdominal cavity was opened with Kocher\'s incision, 10 cm long, below the pedicle, through the hernia mesh, connecting the trocar punctures. The gallbladder with inflammatory abnormalities was resected. In the postoperative period a wound infection complication developed. Following vacuum therapy (two 5-day cycles), targeted antibiotic therapy (tigecycline applied for 14 days) and split-thickness skin grafting on day 48 of the cholecystectomy procedure the wounds were completely healed. The histopathological examination of a sample revealed acute phlegmonous cholecystitis with ulcers of the gallbladder.

Case II {#S20004}
-------

A female patient aged 65, diagnosed with ductal carcinoma of the left breast, treated with neoadjuvant chemotherapy, underwent left-side mastectomy with simultaneous IPSI TRAM reconstruction followed by radiotherapy. Four years after the reconstruction procedure the patient was operated on due to abdominal hernia at the site of the harvested muscle. The hernia repair procedure involved the use of hernia mesh. The postoperative period did not include complications. Eight years after the reconstruction procedure, chronic cholecystitis was diagnosed. Laboratory tests (blood count and electrolyte panel) yielded normal findings. Abdominal ultrasound scan revealed signs of chronic cholecystitis -- a thickened gallbladder wall. Other abdominal organs appeared normal. The TRAM flap received a normal blood supply, and the blood vessels in the pedicle were unobstructed. Due to symptomatic cholelithiasis the patient was qualified for an elective laparoscopic cholecystectomy. The patient received preventive antibiotic therapy with metronidazole and amoxicillin with clavulanic acid. Location of trocars and an incision line in the event of potential need for method conversion were established as above. The optical trocar was placed 2 cm to the right of the navel. The main working trocar was placed to the right and inferiorly to the pedicle and passed through the hernia mesh, about 8 cm inferiorly to the xiphoid process. Two subsequent trocars were placed 2 cm inferiorly to the costal arch bilaterally to the midclavicular line. The isolation and clipping of the cystic duct and cystic artery were followed by subserosal removal of the gallbladder. The postoperative course was uneventful. The patient was discharged home on day 2. The histopathological examination of a sample revealed chronic cholecystitis, muscular hyperplasia of the gall-bladder.

Discussion {#S0003}
==========

Breast reconstruction with a TRAM flap -- abdominis rectus muscle with a skin-adipose island -- was first presented by Hartrampf *et al*. \[[@CIT0012]\] in 1982 and since then has become the gold standard for breast reconstruction. The advances in microsurgical techniques have led to a decrease in the use of this method. The traditional TRAM flap with a superior pedicle involves a skin-adipose island from the lower abdomen and abdominis rectus muscle, while blood supply is based on the superior epigastric vessels ([Figure 1](#F0001){ref-type="fig"}). The flap with the muscle is transferred through a subcutaneous tunnel, which passes laterally to the xiphoid process to the mastectomy site \[[@CIT0013]\]. In order to close the site of insertion after the abdominis rectus muscle has been transferred, a mesh is used to prevent hernia or bulging after autologous tissue breast reconstruction \[[@CIT0014]--[@CIT0018]\]. The presence of the mesh does not affect trocar or incision line placement \[[@CIT0019]--[@CIT0022]\]. Muller, however, indicates that it is necessary to thoroughly suture the hernia mesh if tissue loss is more than 5 mm \[[@CIT0022]\]. The use of synthetic material carries an increased risk of a surgical site infection -- from 6% to 10% \[[@CIT0019], [@CIT0020]\]; it is, therefore, advisable to extend preventive antibiotic treatment in subsequent operations. In rare cases muscle rims are sutured directly. After a few weeks the produced collagen should reinforce the sutures well enough to withstand up to 12 mm Hg pressure of the generated pneumoperitoneum, which is necessary in a laparoscopic procedure \[[@CIT0010], [@CIT0011], [@CIT0019]\]. In these cases, special care must be taken during laparoscopic cholecystectomy performed within a short period of time after the reconstruction surgery. What is more, reduced elasticity of the abdominal wall tissues may adversely affect the visibility of the operative site \[[@CIT0020]\]. When abdominal walls are closed after a TRAM flap reconstruction procedure, a minor lateral displacement of the navel on the autologous pedicle may be occasionally observed \[[@CIT0023]\]. It mainly applies to cases of the primary closure, when tissues are transferred to the site of the abdominis rectus muscle. That is why the optical trocar should be inserted very carefully, preferably laterally to the navel, in the opposite direction to the side which was previously operated on, thanks to which the suture line of the rectus muscle sheath closure can be bypassed. If the navel pedicle is damaged, it develops necrosis, in which case it needs to be resected and, subsequently, reconstructed \[[@CIT0021]\]. The TRAM flap may be based on the superior epigastric vessels located ipsilaterally to the reconstructed breast (IPSI TRAM), contralaterally (TRAM CONTRA -- contralateral transverse rectus abdominis muscle flap) or bilaterally (bipedicled TRAM). If bilateral mastectomy is necessary, a bilateral TRAM flap procedure may be performed using both abdominis rectus muscles. Superior epigastric vessels, which constitute blood supply to the TRAM flap, usually travel approximately 1 cm laterally to the inferior sternal edge, with variation in 10% of cases \[[@CIT0024]\], and at the time of reconstruction, the pedicle is additionally twisted. During the laparoscopic procedures placing the operating trocar inferiorly to the xiphoid process should depend on the location of the pedicle. An exact description of the breast reconstruction surgery or the use of Doppler ultrasound examination seems to be advisable in order to determine and mark the pedicle ([Figure 3](#F0003){ref-type="fig"}). It is especially important if a short period of time has elapsed since the reconstruction procedure, as its potential consequences include flap necrosis. Laparoscopic surgery with a correctly determined trocar location appears to be safer than traditional methods. It should be noted that harvesting the abdominis rectus muscle along with a skin island involves dissecting abdominal walls from the pubic symphysis to the costal margin. Kocher\'s incision performed within a short time of the reconstruction leads to ischemia of skin and the underlying subcutaneous tissue. Therefore, incision length should be restricted to a minimum. Sen *et al*. \[[@CIT0025]\] advocate simultaneous traditional cholecystectomy with TRAM flap breast reconstruction if both operations are elective procedures in a given patient. In such cases, what should rather be considered is laparoscopic cholecystectomy, which is the procedure of choice in cases of symptomatic cholelithiasis, before the planned breast reconstruction. In addition, simultaneous procedures associated with a large operating field may increase the risk of infection caused by *Clostridium* sp., which is the etiological factor of cholangitis in 7% of cases \[[@CIT0026]\].

![Placement of trocars with regard to post-reconstruction anatomical changes](WIITM-9-22851-g003){#F0003}

Nowadays we also observe a great interest in and the development of new miniinvasive operations \[[@CIT0027]\]. Natural orifice transluminal endoscopic surgery is controversial and also maybe the most intriguing new technique. It should be noted that cholecystectomy performed by this method would avoid many of the complications associated with a flap such as the blood supply or infection.

We should be looking for new opportunities for gallbladder operation but the method of choice should be the best and safe for the patients.

Conclusions {#S0004}
===========

The awareness of anatomical differences which develop secondary to reconstructive procedures is a prerequisite for planning a safe surgical access in cholelithiasis cases. The unfamiliarity of anatomical differences may lead to pedicle damage, and, consequently, flap loss, navel loss, hindered wound healing or abdominal wall necrosis, which was observed in the case described above. Laparoscopic cholecystectomy should be the method of choice in patients with a history of pedicled TRAM flap breast reconstruction. In cases of symptomatic cholelithiasis, an elective LC prior to breast reconstruction seems to be a sound solution.
